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PROVISIONAL SPBCrMOATIOJ!^ 
An Electrode Arrangement Suitable for Resistance Welding 

operatkm^ " pkk-np " cannot 



We, Xhb Ekgubh Electbio Compaky 
Tmooxbd, a Company registered under 
British, Law^ of Queen's Hooae, 28, Kinga- 
way^, London^ HEeoLT Oeobgb 

6 Nklson^ a Britiali Subject of 59, Aiiing- 
tixa Honse, Ariington Street, LondcHL, 
S.W.l^ and Horacb Instosb, a Britidi 
Subject, of Dick Kerr Works, F^jesttm, 
LBncashire. do beraby declare ibe nature 
10 oi tbifi inrention to be a» follows :— 

*Tbis inTention relates toa dervii» wbioeh 
vtiOL be fitted to or incorpocrated in. an eleo- 
^io svat welding cr like Tn^nhi'Tio to give 
tke «uect of a repeatedly renewable work- 
15 ing tip for the electrodes of &u<^ machines ; 
^ the arrangement ^us resulia in e&ct in 
an everlaitin^ electrode eliminating the 
regular cleaning requifred of (the elec- 
trode more partieularly when welding 
20 ligbt allo^^ prer^tinff the ntaxking of the 
material beong welded and lasiljr prevent- 
ing dlectrodes from, losing theix correct 
contour or abape due to ccmtinual 
cleaning. 

25 . Accoxdinff to the iuTention ithe wockin^ 
tip of the electrode is covered, by a strip 
or band wbicb can. be drawn acrosa tbe 
electeode and whicb f QirmB the actual con^ 
* tact surface ; thia sMp can be mored along 

30 by a spedfied distance after eueb weld 
thmby bringing a dean ponti<»x of the 
strip between the eledrode and the work 
for eaeh succeeding weld. If deffbeed tbe 
5trip can be moved automatically—^^, in 

85 response to the movement of the wdding 
head. 

13iLe undesirable effect known as pick- 
up which consists in a tendency for the 
eletttrode to weld to the work and for some 

40 of the metal of the work being welded to 
be accordingly picked up and carried 
away by tbe tip of the electrode as it is 
witbdrawn from the wx>rk^ is generally 
considered t6 be clue to a slight fil m of 

45 oxide being picked up by the electrode 
from the surface of the mdtal being 
welded owing to the heavy pressure being 
applied to the electrodes. Since ibe 
present invention provides a clean spot 

50 on the strip for eueh welding operation, 
any oxide film whirb adheres to 4be strin 
after one welding operatitm bein^ mo-ved 
away from the electrode before uie nnt 
IPficell-l 



welding 

JCbe ateip, which is preferably a v«y 
tbin copper tape, can conveniently be 
attached to spools and during operation is 
miwound f^om ons spool axtd wound on to 
tue otber. U\maion is ^pHed to the strip 60 
5 t?^ a» it passes over the face 

of tito electrode. Tbe feeding motion of 
the Btnp may be ^ected rotation of 

atep by rtep by ratchet ^ 

In <ma particular arrangement the two 
^ool8 are rotatably mounted about 
parallel azea transverse to the electrode 
MMandonoppoeiteaideaof tbebead. In 
^lAu!^ ^^ff' electrode of a spot 70 

welding marline flie copper tape or S.e 
Hie passea fran one of the spools down^ 
aioimd a guidang roUcr and then 
mad« tbo face of the ^ectrode which is 
OTTved to form a surface tor the loop of 76 

^^^"^ ^ ^JiPPiiig off the 

»»cteode. Tbe oilw end of tbe tane 
pafises upwands by way of another guiS- 
ingKdler to tbe other spoi^. ^ on 

a ^ tf^^^^Jf?^ W of 

a spot ^IdiM machine can be an inver- 
axcHL of that for the upper bead. 

In one particular method of rutatimr 

StSSSj ^^J^ "^^^ ihe tape is coS^ 86 

flpo^ w driven through a free whed 
clenoe iducb is rotated in one directiim 

amim tbe otfier dnjectiMi by the upward 
return inovenwait; tb-e free wbedf slips fiQ 
fimng the downward movement but 
drives the spool during the upward move- 
ment. la a convenient form of drive a 
mt^ secm-ed to and reciprocating with the 
weldinff bead meebes wTlth a pinion torn- Oft 
ang about a stationary axte; a pinion 
^a^ng more teetb and rotating witb the 
first i^inion meshes with a similar rack 
adapted to drive <ine side of the free wheel 
device wbieb is accordingly inowd 100 
ttoDTigJi a distance ooi^eaponding to the 
™^^ce between the tmverse of Uie two 
uacfeB, The tape is kept tight 1^ spring 
means, at the equivalent actiiig on the 
spool from wbicb tbe tape is unwound. 105 
A similar arrangement on tbe lower weld- 
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. hig .bead ean actuated by tbe free 
wSeel on tbe upp^ bead tbroiigb a Tuck- 
ing diaft driven by a nnivezsar joixii and 
dnying tbe lower apool tbroxigb tbe neees- 
& sary mteomediate gears and one or nuKre 
mtermediate sbafts. Eleotrkal instibition 
ia of conrse mcorp<»ated in tbia inech- 
amcal conneoifclon to gcevent dizect elec- 



^ical coimeotiim between tbe tipper and 
loww eiectEDdes. 10 

Dated tbu 14tb day of Junnary, 1944. 

j&gent for ibe Applicants 
107—110, Caxtox House (Evait Block/, 
TVestininater^ Lcmdini, S»W.l. 



COMPLETE SPECIPICATION 
An Electrode Arrangemoit Suitable for Registance Heating or 

Welding 



We^ Tbs Ekousb Bi.ectbic Cowakt 
LmxTSD, a Ctonpany r^:i8tered nuder 
Bri^b of Queen's H^^ise, 28, Kings- 
wny, licmdon, W.0.2. Hssnar Obobqk 

Id NxLSOK, a BritiBb Subject^ of 69« Ariing^ 
ton House, Arlington Street, London, 
S,W»1, end HosukCB Ikstonb, a Britisb 
Subject, <v£ IHck Kerr WkarkB, Pteaton, 
Lancafibire, do berebjr declare tiie native 

20 of tbi5 invention and in wbat manner tbe 
isame is to be perfumed, to be paiiicu- 
burly described and ascertained in and by 
tbe foUowiog etatementt — 
Tbia invention relates to a devitse wbicb 

25 can be fitted in at: ineorporated in an el«c- 
trio spoit welding macbine or otber 
inacbine wberein 3ectrode and wwk are 
repeatedly pressed togetber for a *ucce*- 
aion of roB^itance velding or beatinir 

Sill operations. Tb« purpose ox the device is 
to give tbe effect of a repeatedly renew- 
able vsnm'kin'? tip for tbe electrwdee of each 
machines; tbe arran^ment tbns results in 
^ wbat is for practical purposes almost an 

85 everlustiiig electrode, eliminating; tbe 
legrular cleaning reqxiir^ of tbe elec- 
trodes, more jiarticularly wben welding 
ligbt alloys, prevenUii|r tbe marking of 
tbe material being welded and lastly pre- 

40 venting electrodes from losing tbeir cor- 
rect ccmtoar or sbape due to continual 
cleaning. 

^ Aceordinff tu tbe invention tbe worldUig 
tip of the electrode is covered by a tbin 

45 layer of conducting matmal wbixsb can be 
moved step by step aerosa tbe electrode 
and wbicb material forma ibe actual con- 
tact surface ; ibis nmteaial can be moived 
tbmgb a specified distance between two 

50 welds (or otber beating cyperations) 
tbereby l»inging a clean portion of tbe 
material between tbe electrode and tbe 
work for eacb succee^ng operation. Pre- 
feraUy tbe material is moved in auto- 

55 matic response to movement wbicb brings 
tbe electM>de into and oitt of contact wifli 
tbe work. 

Tbe undesirable effect known us pick- 
up ** wbicb cottsiatsi in a tendency for tbe 
60 electrode to weld to tbe work and for some 



of tbe metal of tbe work being welded to 
be aoourdingly picksd up and carried away 
by tbe tip of tbe elec^ode a^ it is witb- 
drawn from tbe work« is generally con- 
sidered to be due to a sligbt film of oxide 05 
being jdcked up by tbe electrode from tbe 
surface of tbe metal being wd.ded owing 
to tbe beavy pressure being applied to tbe 
electrode». Since tbe present invention 
provides a clean spot on tbe tbin material 70 
for each welding i^imtion, any oxide film 
wbieb adheres to tbe tbin material after 
one wading operation being moved away 
from tbe electrode beforo tbe next weld- 
ingoperation, ** ^ick-up " cannot occur. 75 

The tbin material. wMcb may be a very 
tbin tape of copper or like metal and may 
be of one metal with a coating of another 
metal can conveniently be attached to 
spools and during c^^eration is unwound 80 
from one spool and wound on to the otiier, 
tbe tape being kent tauit as it passes over 
the face ai the eleclrode. Tbe feeding 
motion of tbe tape may be effected by rota- 
tion of the spooU in steps through a free 85 
wheel device by the movement of tbe elec- 
trode in one direction. 

Tbe invention is illustrated by the 
accompanying drawings of wbicb Fig, 1 
shows a tape according to the invention 90 
movable across tbe upper and movable 
electrode of a spot welding machine as 
seen in front view, Tig. 2 is a side view 
of the same electede and of the lower 
stationary but vertically adjustable elec- 95 
trode showing the mechanism for driving 
the spooLi but with the tape removed. Fig. 
a is an enlarged -view corresfiondinff to 
Fijj. 1 showing one of the racks and^ig. 
4 IS an enlarged view corresponding to 100 
Fig. 1 and showing the other rack. 

In this orraTigement the S2>ools 1 and 2 
are secured to spindles 8 and 4 rotatably 
mounted about parallel axes transverse to 
t^ axis of electrode 5 and on opposite 105 
sides of the upper and downwardly mcrv- 
ttble head 6. A tbin copper tape 7 (Fig. 
1) is Recured to and passes fn>m the spool 1 
flt)wnw:u*d^ ur«mnd a gtuding ndler 8 and 
then under the face of the electrode 6 UO 
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idudi is Gorred Ur f oonu. a enriace for t]ie 
loop of taps and prefesral^y filig^tly chan- 
njBUed (see Fig. 2) to retain tibe tape from 
slipping idt the electrode. The t^^er end 
6 of the tape passes upwards by way of 
another goiding roller 9 to tiie spool 2. 

The arrang^ameni fosr the lower and 
nonnally etationary head can be an. inver* 
sloa of that fop the nppar head. 

10 denied to ^indle i ie the member 10a 
of a free wheel devdce of which tiie other 
member lOA ie rotated in, one direotaon 
by the downward movement of the head 6 
and m the trther direction by the upward 

15 retom. movement; the free wh^ slipa 
during the downward movement bat 
drirea the ^i2kdle4 and dpf>ol 2 duxuig the 
upward movement. Secured to and 
iwiprocating with the wading ^head 6 is 

90 a rack 11 (aee I^. 3) which meahea with 
a pudon. 12 turning about a sfatkmaxy 
azie; a i>inu)a IS having mare teeth than 
pinion. 12 and rota^i^ with {he piniooi 12 
meshes with a iBck 14 linked to and ao 

25 adapted to driye the member 106 of the 
free wheel device (as ehown in. IBig. 4) eo 
that member 10a ia accoa:£nffly moved 
^rough a dastance corresponding to the 
difiereace between the iraTecse of the two 

30 ractj. TSkjis Ae tape 7 is moved through- 
out subatantially the whole of {he upward 
inovement of the head 6 wherry gradual 
movement ia imparted toi the tape instead 
of an abrupt mov^nent which might 

35 impose severe etrea»es om. the tape.^Phe 
latter is kex^t taut by making both spoola 
1 and 2 r«iuire appreciaUe farDe to over- 
come friotioii and rotaite tiliem. 

The similar arrangement osoi the lower 

4Q wading head 15 can be actoated hv the 
^indle 4 on the upper head. Spindle 4 
driTea lower apool tj^pindle 10 tkiough 
rocking ahafts 17. umveraal jointe 18, 
longitudinally exten^ble couplinga 19, 

45 bevel gearing 30 carried by brackets 21 
mounted <»i tiie upright frame 22 of the 
machine and vertical spindlea 23 coupled 
bv coupling 24; the latter inecspwates 
electrical insulation to prevent direct 

5Q electrical tjonnection between the upper 
and lower electrodes. The arrangement 
of umveraal jointa 18 and cou^Siga 19 
permita of the up and down movemenA of 
the upper welding head 6 for each opera^ 

55 tion and alf» permits the lower weeing 
head 15 with its supporting cantilever 25 
to be adjusted up and down. 

When the complete length of tape has 
been used once, flie spoc^ ran be readily 

60 removed f^om the spindles iand nirt on 
again the reverse way round, so t&t the 
tape can be used a second time. The tape 
can be used many times before it noad be 
di«wded and « nvKh tape attached to the 

66 spoola. 
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It will be understood how the arrange- 
menb described can be adapted to a 
maohdne wheorein the wixj^ resting <dt the 
lower electrode is mov^ upwco^ to 
^[uraige a stationary uroer electrode* 

Savmg now particularly deathbed and 
aacgrtained the nature of oun said inven- 
tion, and in- what nuuUDuar ithe same is to 
be pearCormed. we declare that whaifc we 
daun ie:— ' 

!• A oontact electrode anangem^t for 
an. eleotrio apot^ welding wfti>>iTt>ft other 
machine wherein, electrode and work are 
repeatedly pressed together forr a suxmscs- 
sion, of reaTstftTtce welding or heating 80 
opesations and wherein tiie wofMng tip 
ol Ithe electrode is covered by thui ocm^ 
ducting material movable step by step 
aQ9>sa^ the electrode, between sfucceadive 
operatcons, this thin material forming the S5 
actual eonctadt surf aee, 

2. An. eleetfode arrangement accocding 
toOaiml wherean sail material da a thin 
metal tape. 

3. Aa Bxrangemenf acconding to Claim 90 
1 or C9aim 2 Tf^J^^^ing means lor moving 
said material a prodetermined distuice. 
betweeoL operaticms, in automatic response 
to movnuent whic^ bdnga the de<%Eode 
into or out oi engagement with the work. 

4. An. electrode arrangeirkent accoxiding 
to Gt aim 2 wherein, said tape after oiHning 
from the electrode is coaled on a rotatable 
spool. 

5. arrangement acoording to Claim 

4 with a movaUe ^ectrode including 
means for driving said spool, through a 
^eo-whedL device ^ bjr the movement which 
brings the electrode ii^ or out of engage- 
m«Dt with the work* 

6. An. arrangranent according to Claim 3 
wiierein said free wheel drives the apool 
duidng separation of electrode and work 
but can. aiip dming the* movement of 
appaoaoh. 

7. An axrangenmit acoMcddng to Claim 

5 or Claim 6 wherein the apo^ is driven 
aubatantiaUy ■'^umighout tiie greater part 
of the aaid movem^it in oaie £rectiaiu 

8. An arrangmient according to Claim 115 
7 iikdruding a first toothed rack aecured to 
the part which carries the electrode ami 
spool, a first pinion meahing with aaid 
rack EOid adapted to be driven thereby due 

to the approach and aeparatioaa of elee- 180 
trod^ and weak, a second and lai^er pinion, 
rotating with the first pinion and a second 
rxbok meshing with the second .pinion and 
link^ to the free-wheel device tso thaA 
nelB^dve longitudinal moveiXLent of the two 135 
racks drives the apool throogh the free 
wheel. 

9. An arrangement according to anv of 
the Claima 4r— 8 appli«d tm each of a pair 

of osrposed electatodes, ike first <d which is 180 
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etoAkmBry aj^d th© second morabld 
^wards and away from the first, whereiu 
tihe morement of the eecfHid eleetxode 
faives the spool associated therewith and 
5 BJ80 the spool associated witi the first 
elecirode. 

10. A contact electrode airan^mexit 



substantially as described with i:ef erence 
to the accompanyui^ drawings. 
Doted this 22nd day of Jwiuary. 1W5. 
E. CLBMENCE, 
Affent for the Applicants, 
10f~110F, Caxton House (East Block), 
Westminster, London, S.W.I. 
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